A 46-year-old man with a medical history of major depression and polysubstance abuse presented to the emergency room with moderate sub-sternal chest pain. He admitted to cocaine ingestion prior to coming to the ED. The review of systems was negative for palpitations, dizziness, and lower extremity edema, shortness of breath orthopnea, paroxysmal nocturnal dyspnea or syncope. His mother had a myocardial infarction at the age of 45 years but he denied any sudden cardiac death or syncope in the family. His home medications were gabapentin and oxycodone as needed for chronic back pain.
On presentation, he was afebrile, normotensive (137 x 96 mmHg), tachycardic (heart rate: 130 beats per minute and regular) and tachypneic (respiratory rate: 20 beats per minute) with oxygen saturation of 100 % on ambient air. His cardiopulmonary exam as well as the rest of the systemic examination was normal. An electrocardiogram revealed sinus rhythm, and ST segment elevation in leads V1-V2 with a distinct Brugada saddle-back pattern ( Figure 1 ). Chest radiograph was unrevealing. Urine toxicology confirmed cocaine usage. Laboratory work up including serial cardiac enzymes, chemistry and a complete blood count were normal. An echocardiogram showed preserved ejection fraction, with no regional wall motion abnormalities.
The chest discomfort was relieved by sublingual nitroglycerin and oral benzodiazepine. Repeat EKG after a couple of hours showed the resolution of the Brugada II pattern (Figure 2 ). Patient enrolled into an inpatient substance abuse program and has since then not used cocaine. A follow up electrocardiogram, 6 months later confirmed sinus rhythm with normal QTc interval.
Discussion
Brugada syndrome is an autosomal dominant disorder with a predisposition to ventricular arrhythmias and sudden cardiac arrest. Brugada electrocardiogram pattern refers to distinctive segment elevation in the precordial leads without the associated clinical criteria for the syndrome (syncope, cardiac arrest, family history of sudden death <45 years and polymorphic ventricular tachycardia).
Two main electrocardiogram patterns have been described. In
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The Brugada syndrome is postulated to be due to the genetic mutation of the genes SCN5A and SCN10A. These genes are responsible for encoding the alpha subunits of the myocardial sodium channels. The defective sodium channel reduces the fast inward flow of sodium while at the same time causing a transient increase in the outward current affecting the early portion of the plateau phase of the action potential. The differential effect on the action potential between the endocardium and epicardium is responsible for the ST segment elevation on electrocardiogram.
Many medications and toxins have been reported to induce a Brugada pattern.
1,2 Cocaine is a sympathomimetic stimulant which blocks the re uptake of norepinephrine, serotonin and dopamine. Its sympathomimetic effect potentiates tachyarrhythmia like supraventricular tachycardia, ventricular tachycardia and fibrillation. It acts by a) increasing sympathetic activity on myocardium and can increase automaticity.
3 b).Just like several class IA and 1C anti-arrhythmic drugs, it can block the sodium channels and cause prolonged QT and a Brugada EKG pattern [4] [5] [6] and c) it increases calcium inflow into the myocardial cells thus causing early after-depolarization which is a mechanism for ventricular arrhythmias.
Management of cocaine-induced brugada entails supportive care. Benzodiazepines attenuate the sympathetic effect while nitroglycerin is helpful to counter vasospasm. The use of beta blockers should be avoided in cocaine use due to the concern with the unopposed alpha receptors effect which may exacerbate vasoconstriction. Some reports have suggested a role for bicarbonate in the treatment of cocaine induced arrhythmias 7 . Alkalization of the extracellular pool increases the unionized fraction of cocaine and dissociation of cocaine from the sodium channels.
The prognosis of cocaine-induced Brugada pattern is unknown. It has been postulated that patients with Brugada pattern unmasked by toxins or medications are at high risk for ventricular arrhythmias 1 . In a case series, 38% of the patients had cardiac arrest. It is suspected but has not been proven that patients with Brugada pattern could theoretically be having a genetic predisposition with an underlying sodium channel dysfunction 7 . Since our patient did not undergo a drug challenge test (with fleicanide), an underlying genetic defect cannot be ruled out.
Conclusion
Cocaine can induce Brugada pattern on electrocardiogram. Recognizing Brugada pattern is important to avoid misdiagnosis, especially when chest pain is the leading presentation, which could further lead to unnecessary medical interventions. It is unclear if drug-induced Brugada pattern has similar life threatening consequences as Brugada syndrome and this need to be investigated.
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